
T
he unfortunate fact that Parkinson’s patients often
get no respite from their symptoms even at bed-
time has been known ever since the disease was
first described. “The tremulous motion of the
limbs occurs during sleep, and augment until they

awaken the patient and frequently with much agitation and
alarm,” wrote James Parkinson in his seminal 1817 mono-
graph, An Essay on the Shaking Palsy. Commenting on the
potential severity of tremor in advanced cases, Parkinson goes
on to state, “but even when exhausted nature seizes a small por-
tion of sleep, the motion becomes so violent as not only to
shake the bed-hangings, but even the floor and sashes of the
room.”

Parkinson’s vivid and concise descriptions of this syndrome
and its accompaniments remain among the most remarkable
and venerated accomplishments in clinical neurology. His fore-
sight to recognize the sleep component of the condition that
would ultimately bear his name has made managing sleep dis-
turbances an integral part of PD care since its inception. 

Although there are some exceptions, sleep disorders associ-
ated with Parkinson’s disease tend to be more common and

intense in older patients and in those with more severe clinical
symptoms. With the exception of REM sleep behavior disor-
der, sleep disorders associated with Parkinson’s disease tend to
occur later rather than earlier in the course of the illness. In two
large surveys, complaints of sleep disturbance were noted in as
many as 74 percent1 and 93 percent2 of Parkinson’s patients.
However, it is often difficult to ascertain whether the reported
sleep disturbances are related to PD itself or the medications
used to treat it. For example, it may be difficult to determine
whether sleep disruption unrelated to Parkinson’s medications
is caused by nocturnal re-emergence of akinesia, rigidity or
tremor, associated parasomnias, disruption of the circadian
rhythm, or a primary alteration of sleep architecture. This arti-
cle will discuss the complex interaction between sleep and
Parkinson’s disease, and what can be done to mitigate its debil-
itating effects on our patients.

The Effects of Parkinson’s Disease on Sleep
Parkinson’s patients suffer from an increased frequency of noc-
turnal arousals, the degree which appears to correlate with the
severity of the underlying neurologic disorder. These frequent
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arousals may stem in part from abnormalities in sleep architecture
that are present in Parkinson’s disease. The abnormalities include a
reduction in total slow wave and REM sleep, and a decrease in sleep
spindle density.3

Nocturnal arousals associated with motoric dysfunction. Each
of the fundamental motor signs of Parkinson’s disease—tremor, rigid-
ity and bradykinesia—can also contribute to sleep fragmentation by
resulting in complaints such as immobility in bed and pain related to
nocturnal rigidity. Tremor, once thought to disappear entirely in sleep,
is now known to be one of the causes of arousals in Parkinson’s
patients. Polysomnographic studies have shown that tremor usually
appears in stage 1 or 2 sleep, after arousals and during sleep stage tran-
sitions, but it can occur unrelated to any of these events.

Tremor during sleep often appears in an attenuated form consist-
ing of lower amplitude movements and repetitive, but nonalternating,
muscle activity of the previously tremulous muscles.4 The attenuated
tremor that occurs during stage 1 or 2 sleep may not result in awak-
ening, but after a true awakening, no matter the cause, more severe
tremor can appear and is often reported by patients to be associated
with sleep disturbance. Severe tremor may also prevent patients from
initiating sleep at bedtime, as noted in James Parkinson’s original
monograph. Bradykinesia can also interfere with sleep. In some
patients with advanced disease, the effect of dopaminergic medication
can wear off as the night progresses and the  severe immobility that
results will cause sleep disturbances.

Lees and colleagues found nocturnal immobility to be present in
65 percent of Parkinson’s patients. It is the most significant sleep com-
plaint in 39 percent.2 Seventy-nine percent of patients have also indi-
cated the need to void at night, yet 35 percent were unable to get out
of bed unaided. The third fundamental symptom of Parkinson’s dis-
ease, rigidity, may appear during an awakening, resulting in pain that
prevents the resumption of sleep.

Other forms of abnormal motor activity not usually associated
with Parkinson’s disease during wakefulness can appear during sleep,
including rapid eye blinking at the onset of sleep, blepharospasm and
NREM-associated tonic contraction of limb extensors and flexors.

Sleep disorders associated with behavioral manifestations. The
behavioral manifestations of Parkinson’s disease can also impact sleep.
Depression occurs in over 40 percent of Parkinson’s patients, and
these individuals have a higher incidence of sleep complaints than
those who are not depressed.5 The typical clinical and polygraphical-
ly defined sleep changes caused by depression (including shortened
REM sleep latency, increased number of arousals, and early awaken-
ing) occur more frequently in depressed than nondepressed
Parkinson’s disease patients. 

The relative contributions of depression to disturbed sleep can be
difficult to separate from the other effects of Parkinson’s. Some stud-
ies have suggested that within this population age, illness-related vari-
ables, and levodopa dose are more strongly correlated with sleep dis-
turbance than the degree of depression. Others have found that
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depression correlates with sleep disturbance more than any
motoric or demographic variable of Parkinson’s disease.
Dementia, another common behavioral manifestation of PD,
can indirectly impact sleep. Cognitively impaired Parkinson’s
disease patients are much more susceptible to nocturnal confu-
sion and hallucinations.

Disruption of normal circadian rhythms is another poten-
tial effect of Parkinson’s disease on sleep. Reversal of the sleep
cycle is common in PD, especially in elderly patients with
advanced disease. Typically, affected patients nap frequently
during the day and are awake at night. This circadian abnor-
mality is multifactorial in origin. Many of the standard exter-
nal markers of diurnal rhythmicity, such as mealtime and
scheduled activities, are altered by Parkinson’s disease and the
timing of medications used to treat the condition. For exam-
ple, meals may be scheduled at atypical times to coincide with
peak drug effect or to avoid an adverse drug interaction at
scheduled medication dosing times. Often, a natural circadian
pattern of worsening and improvement in dopamine-depend-
ent functions may dictate certain periods of the waking day
when the patient is ambulatory and active (typically the early
morning), and other times when there is relative immobility
and a tendency to nap (typically late afternoon).

The advanced sleep phase syndrome, though relatively com-
mon in the general elderly population, is even more prominent
in Parkinson’s patients. In some, the final daily dosage of Park-
inson’s medication is so early in the evening that its motoric

benefit wears off well before bedtime, leaving the patient rela-
tively immobile and unstimulated. The advanced sleep phase
may coincide with this period of evening immobility. During
this time, the Parkinson’s patient is at risk of falling asleep for
the night. In this circumstance, an additional evening dosage of
levodopa or dopamine agonist two to three hours prior to the

desired bedtime may ameliorate the problem. In refractory
cases, the use of nighttime phototherapy can be considered to
shift the endogenous clock governing sleep toward a more nor-
mal time of night. One of the reasons it is important to
attempt to engage such therapies is that continued sleep-wake
cycle disturbances are know to be an important risk factor for
the development of hallucinations in Parkinson’s disease.6

Sleep disorders associated with respiratory dysfunction.
Significant respiratory dysfunction is not seen in mild
Parkinson’s disease, but in more advanced patients there may
be an increased frequency of obstructive or central apneas and
arterial oxygen desaturations during sleep. Although there are
few exact clinical data, it is a common clinical experience that
obstructive sleep apnea is much more common in multiple sys-
tem atrophy than in idiopathic Parkinson’s disease.
Nonetheless, advanced PD patients may be at risk for sleep
related respiratory dysfunction that has the potential to con-
tribute to sleep fragmentation.

The Effects of Parkinson’s Drugs on Sleep
Parkinson’s drugs have the potential to adversely impact sleep
in three ways: (1) inducing unwanted sleep, (2) inhibiting nor-
mal sleep, or (3) resulting in motoric or behavioral side effects
that interrupt sleep.

Most of the commonly-used medications, including lev-
odopa, amantadine, dopamine agonists, COMT inhibitors,
and anticholinergic agents, have some potential to induce
excessive daytime somnolence. Selegiline, on the other hand, is
virtually never associated with excessive daytime sleepiness.
Among the Parkinson’s drugs, levodopa is the most common
cause of medication related somnolence. Typically, patients
complain of an irresistible desire to sleep within 30 minutes of
a dosage of standard or sustained release carbidopa-levodopa.
Polysomnographic studies in such patients have demonstrated
a transition into stage 1 to stage 2 sleep within 30 to 60 min-
utes of a dosage of levodopa. Multiple sleep latency tests in
these patients have been normal if performed while they were
not under treatment with levodopa.1

The pathogenesis of this phenomenon is unclear since lev-
odopa infusion, at least at high levels, suppresses REM sleep.7

It is likely that in some Parkinson’s disease patients exhibiting
this apparent relationship, the appearance of daytime somno-
lence simply reflects the high incidence of this problem in a
normal-aged population. Although some excessive daytime
somnolence in Parkinson’s disease undoubtedly occurs inde-
pendent of medications, the striking temporal relationship
between somnolence and the administration of the last dosage
of medication in some patients suggests that, at least in these
circumstances, a true cause-effect relationship exists. 

Recently, a potentially dangerous form of somnolence lead-
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ing to serious motor vehicle accidents has been reported in
patients being treated with dopamine agonists. Eight
Parkinson’s disease patients taking pramipexole and one receiv-
ing ropinirole fell asleep while driving. Similar episodes have
also been described in patients being treated with the
dopamine agonists bromocriptine, pergolide and lisuride.8

Because of the suddenness of sleep onset in some cases, these
episodes are sometimes labeled “sleep attacks.” 

Ambulatory polysomnography in Parkinson’s disease
patients has confirmed that patients experiencing sleep attacks
do have a higher degree of daytime somnolence in that they
have higher Epworth Sleepiness Scale scores, and a higher pro-
portion of micro-sleeps and intentional naps.9 Further ambula-
tory polysomnography study has shown that sudden sleep
occurring against a background of wakefulness (i.e., sleep
attacks), do occur in Parkinson’s patients, albeit rarely.10 Re-
cently, a sleep scale specific to Parkinson’s disease has been
introduced11 and has been found to be useful in identifying a
variety of sleep disturbances, including excessive daytime
sleepiness.12

Sleep disorders associated with Parkinson’s drugs. Parkin-
son’s drugs can also inhibit sleep. Because of its potentially
alerting amphetamine metabolites, the MAO-B inhibiting
agent selegiline can result in insomnia, especially when admin-
istered after noon. A newer MAO-B inhibitor called rasagiline
does not have amphetamine metabolites, and may have a lower
potential to cause or exacerbate insomnia. Levodopa also has
the potential to alter sleep architecture, especially in the
months immediately after the initiation of therapy, and possi-
bly will occur chronically. 

In some patients, dopaminergic drugs administered at high
dosages late in the evening can increase sleep latency and result
in sleep fragmentation.7 Accordingly, unless a late evening
dosage of levodopa or dopamine agonist is required to control
nocturnal motoric symptoms, it should be eliminated or dis-
tanced from bedtime.

Sleep disorders associated with behavioral side effects. A
variety of behavioral side effects that might adversely affect
sleep can result from Parkinson’s therapy, including memory
loss, confusion, paranoia, psychosis, hallucinations and vivid
dreaming. Among these adverse effects, nocturnal hallucina-
tions and vivid dreaming have the greatest potential to inter-
rupt sleep. With chronic dopaminergic therapy, some patients
report that dreams become increasingly vivid even though
dream content remains relatively unchanged. In Lees and col-
leagues’ survey of 250 PD patients, 48 percent acknowledged
experiencing vivid dreams or nightmares and nine percent
identified this as their major sleep complaint.2

Medication-induced vivid dreams not only have the poten-
tial to interrupt sleep, but they may also be a premonitory sign

of hallucinations and advanced psychosis,13 suggesting the need
for treatment. The initial event in this behavioral cascade lead-
ing from vivid dreaming to overt hallucinations may be a
reduction in REM sleep related to levodopa therapy.14 This
progression is most likely to occur in Parkinson’s disease
patients who are aged, cognitively impaired, and already have
disturbed nocturnal sleep of any cause. Therefore, when vivid
dreams appear, it is advisable to reduce the bedtime dosage of
Parkinson’s medication and distance it from bedtime. Although
levodopa and the dopamine agonists are the most common
offenders, anticholinergic drugs, selegiline and amantadine can
also produce this syndrome. Their intake should be reduced
first before attempting to taper more clinically effective pri-
mary dopaminergic agents. 

Sleep disorders associated with motoric side  effects. Dys-
kinesias are abnormal involuntary movements resulting from
dopaminergic therapy that are usually choreiform or dystonic
in nature. Typically, choreiform dyskinesias occur when a dop-
aminergic drug is manifesting its greatest central effect (peak
dose dyskinesia), or less commonly, at the beginning and end
of the central effect (biphasic dyskinesia). Choreiform dyskine-
sias, irrespective of their temporal pattern of occurrence, tend
not to persist or emerge during sleep and are seldom the cause
of self-reported sleep disturbance. 

Dystonic dyskinesias, on the other hand, are more likely to
impact sleep. Although dystonia can also occur in untreated
Parkinson’s patients, it is more commonly related to the admin-
istration of dopaminergic drugs. Dystonic dyskinesias can
occur with the peak effect of dopaminergic agents or in a
biphasic pattern, but even more commonly appear at the end
of an interdose period when the central effects of medication
have nearly or totally worn off (i.e., on awakening in the morn-
ing after a night-long medication-free interval). During this
pattern of occurrence, referred to as early morning dystonia,
painful plantar flexion of the feet and curling of the toes is typ-
ical. Less commonly, facial and upper extremity musculature
are also affected. One third of Parkinson’s patients surveyed by
Lees and colleagues experienced nocturnal dystonia, and 20
percent experienced early morning foot dystonia.2

Levodopa-induced myoclonus occurs predominantly, but
not exclusively, at night.15 It typically involves axial and proxi-
mal muscles and can appear during non-REM sleep as often as
30 times per night. These movements usually emerge only after
chronic administration of levodopa. It is not always clear
whether they interrupt the sleep of the Parkinson’s disease
patient, but they can pose a problem for the bed partner.

Akathisia, an irresistible internal desire to move, is seen in
some Parkinson’s patients receiving levodopa and, rarely, in the
untreated patient. It can be distinguished from restless legs syn-
drome by its lack of relationship to recumbency, the absence of
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associated sensory phenomena, and the involvement of the
entire body. Although not completely confined to bedtime, it is
commonly nocturnal in Parkinson’s disease patients.16
Akathisia has a variable relationship to the timing of levodopa
administration and can occur in either the “on” or “off ” state.
Accordingly, in treating PD patients with severe nocturnal
akathisia it is sometimes necessary to experiment by first
increasing and then decreasing the evening dosage of dopamin-
ergic medication. Should both approaches fail, a bedtime
dosage of the atypical neuroleptic clozapine may be effective in
treating this symptom.16

Parasomnias
Parkinson’s disease patients experience abnormal motor activi-
ty and behaviors (parasomnias) during sleep, among which are
REM sleep behavior disorder and periodic limb movements of
sleep. Since these sleep-related phenomena also occur in osten-
sibly healthy individuals, the question remains as to whether
their incidence is greater in Parkinson’s disease. At least one
parasomnia, REM sleep behavior disorder, appears to be signif-
icantly more common in Parkinson’s patients than in the gen-
eral population.17 Because REM sleep behavior disorder occurs
with increased frequency in dementia with Lewy bodies and
multiple system atrophy as well as in Parkinson’s disease, recent
investigations have suggested that the disorder is a characteris-
tic of the entire class of neurodegenerative conditions felt to be
synucleinopathies.18

In REM sleep behavior disorder, there is failure of the nor-
mal suppression of EMG activity during REM sleep and an
absence of atonia. Affected individuals physically act out their
dreams, often seeming to be defending themselves against
attack. They may incur serious injury as they move, run, or dive
out of bed. REM sleep behavior disorder may be more com-
mon in Parkinson’s disease than is clinically apparent. 

Several reports have strengthened the notion that patients
presenting with REM sleep behavior disorder often develop
Parkinson’s disease later in life.19 A relationship between REM
sleep behavior disorder and dementia with Lewy bodies has also
been demonstrated, together with its common association with
multiple system atrophy, all synucleinopathies. 

A similar relationship with REM sleep behavior disorder has
been found in patients with autosomal recessive parkinsonism
associated with parkin mutations, a condition unassociated
with synuclein deposition.20 A recent study suggests that the
patient's history alone, without confirmatory polysomnogra-
phy, often results in an inaccurate diagnosis of REM sleep
behavior disorder in individuals with parkinsonism.21

Periodic limb movements of sleep is commonly encountered
in Parkinson’s patients. This syndrome, often erroneously re-
ferred to as nocturnal myoclonus, consists of stereotypic move-
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ments of the lower extremities characterized by extension of the
great toe as well as ankle and flexion at the knee and sometimes
the hip. Rarely, the upper extremities are involved. SPECT of
the dopamine transporter has suggested that periodic limb
movements of sleep frequency in Parkinson’s disease correlates
with striatal dopaminergic dysfunction.22 These movements
may result in arousals, and occasionally, they only disturb the
bed partner. 

Restless legs syndrome is common in Parkinson’s disease. In
one study, the incidence was found to be almost five times
higher in Parkinson’s patients than controls.23 As compared to
nonparkinsonian patients, PD patients have been found to
have onset of restless legs syndrome at an older age, and they
are less likely to have a family history of the syndrome.
Furthermore, the syndrome has been associated with lower fer-
ritin levels in patients with Parkinson’s disease. 

Unlike REM sleep behavior disorder, early life onset of rest-
less legs syndrome does not seem to be associated with an
increased risk of developing Parkinson’s disease later.24

Dopaminergic drugs, when used solely to treat restless legs,
have a lower potential to cause sudden onset sleep attacks, but
rather reduce their incidence, presumably by reducing excessive
daytime sleepiness.25

Strategies for Management
If the nature of the sleep disturbance can be correctly identified,
there is an excellent chance that a beneficial therapeutic inter-
vention can be undertaken. For example, patients whose sleep
is interrupted by extreme nocturnal rigidity benefit therapeuti-
cally from a bedtime dose of a dopaminergic agent with a rela-
tively long efficacy half-life. A sustained release levodopa prepa-
ration is possibly more useful. The use of a COMT-inhibiting
agent along with levodopa at bedtime might further prolong
the dopaminergic effect during the night. Bedtime dosing in
these patients results in fewer awakenings, at least during the
early part of the night, and often through the entire night.
Some patients may require an additional dose of a sustained-
release or standard levodopa preparation after early awakening
to allow uninterrupted sleep for the remainder of the night.

The question remains as to whether bedtime dopaminergic
agents are useful in Parkinson’s patients with milder disease and
less potential for sleep-disrupting motoric symptoms. Low
dosages of levodopa can promote sleep in some Parkinson’s
patients with insomnia unrelated to nocturnal emergence of
tremor or immobility. However, higher bedtime dosages in
such patients can be counterproductive and may actually pro-
long sleep latency. Van Hilten and colleagues found that in less
severe Parkinson’s disease patients, sleep disruption was posi-
tively correlated with the total daily dosage of levodopa or
dopamine agonist.26 A caveat is that a bedtime dose of a

dopaminergic medication, irrespective of its purpose, has the
potential to induce vivid dreaming and nocturnal hallucinosis
leading to reduced sleep efficiency, less total sleep time, and a
reduction in REM sleep.14 Either reducing or eliminating the
bedtime dose of the offending dopaminergic drug can treat this
side-effect. A low potency or atypical antipsychotic drug can
also be used to treat it.27

In the belief that Parkinson’s medication is required around
the clock, many patients or their neurologists initiate bedtime
dosing of levodopa or a dopamine agonist in the absence of
nocturnal motoric symptoms or Parkinson’s disease-related
sleep disturbance. This practice should be discouraged because
it unnecessarily raises the dosages of medication. Dopaminergic
drugs can also interfere with sleep by impairing sleep initiation
or by inducing nocturnal dyskinesias or hallucinations in some
patients. Bedtime dosing with dopaminergic medications can
either improve or interfere with sleep. A clinical judgment in
individual patients must be made to determine which effect is
likely to prevail. In general, advanced PD patients who experi-
ence nocturnal emergence of motoric symptoms are more like-
ly to benefit from bedtime dosing. Milder patients have less to
gain but stand a chance of experiencing medication-related
sleep disturbance.

In addition to pharmacological treatment of the sleep-dis-
rupting motoric features of Parkinson’s disease, several non-
pharmacological strategies are also useful. To minimize the
effect of nocturnal immobility, the use of satin sheets can be
recommended as a means of reducing friction between the
body and bed sheets, thereby allowing easier mobility in bed.
Ambient stimuli (e.g., noises, drafts, a restless bed partner),
which might lead to brief arousals followed by a major re-emer-
gence of tremor or rigidity and pain, should be avoided to the
extent possible.Treatment of Parkinson’s by stereotactic surgery
can also improve sleep. The mechanism by which subthalamic
nucleus deep brain stimulation affects sleep is not yet clear.
Although it is possible that the procedure has a direct effect on
sleep regulatory centers, much of the benefit can be explained
by the improvement of nocturnal motor symptoms and the
reduction in dosage of Parkinson’s medications.

Depression-related sleep disturbances in Parkinson’s disease
are treated in much the same manner as those in the non-
Parkinson’s disease population. The only minor differences
include choices of drug. The sedating antidepressants such as
amitriptyline or doxepin administered at bedtime are useful for
this purpose.28 For some Parkinson’s disease patients, especially
those with dementia, agents with lower anticholinergic proper-
ties such as nortriptyline are a better choice in order to avoid
exacerbating their cognitive deficit. There is some controversy
as to whether the selective serotonin reuptake inhibitor drugs
exacerbate Parkinson’s disease in a small percentage of patients.
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Also, the use of either SSRIs or tricyclic antidepressants in
patients receiving selegiline for Parkinson’s disease can cause a
potentially serious interaction in a small number of patients. 

Several strategies are available to help reverse the sleep cycle
toward normalcy in Parkinson’s disease. An attempt should be
made to restore mealtime to a typical morning, noon, and early
evening pattern. Scheduled activities should be planned during
times of predicted somnolence, whether drug-induced or relat-
ed to the patient's spontaneous diurnal cycle. The sedating
effects of Parkinson’s drugs can be countered to a slight extent
by administration of a daytime dosage of selegiline. Occasion-
ally, stimulant agents such as pemoline, methylphenidate or
dextroamphetamine are used, but tachyphylaxis and the occa-
sional induction of hallucinosis in the elderly or cognitively
impaired Parkinson’s disease patient limit their use. 

Medication-induced somnolence can be difficult to correct.
One simple strategy is to lower the daily dose. Another, men-
tioned earlier, is to alter environmental stimuli and planned
activity schedules in the immediate post-dose period when
somnolence is most likely to occur. During this at-risk period,
dark, quiet, poorly ventilated rooms should be avoided, and
planned vigorous activities such as a morning or afternoon
walk should be scheduled. Fortunately, many Parkinson’s
patients are best able to engage in such physically demanding
activities immediately after a dosage of medication, when they
are “on.” 

An attempt can also be made to change to another Parkin-
son’s drug. Some patients may be less somnolent on standard
carbidopa or levodopa than on the sustained-release prepara-
tion. In a small percentage of patients, the reverse is true.
Similarly, the available dopamine agonists may each have dif-
ferent potential to induce somnolence or “sleep attacks” in a
given patient, so changing from one agent to another is a rea-

sonable strategy. Reducing the agonist dosage, if clinically fea-
sible, is also an effective strategy for many patients. Lastly,
stimulant drugs, especially modafinil, have been found to be
useful to combat this form of excessive daytime sleepiness in
Parkinson’s disease,29 although a more recent study did not
confirm this benefit.30

Drug-induced hallucination treatment begins with a sys-
tematic withdrawal of dopaminergic drugs, beginning with the
least clinically potent agents such as anticholinergics, amanta-
dine, and selegiline. Next, a reduction or discontinuance of
levodopa and dopamine agonists should be considered.
Unfortunately, a reduction of this magnitude is not always pos-
sible because of re-emergence of serious parkinsonian symp-
toms. In this case, a relatively small bedtime dosage of the atyp-
ical antipsychotic agent quetiapine should be used. Of interest,
a recent study suggested that.31

Two other atypical antipsychotic agents, olanzapine and
risperidone, seem to be less effective for this purpose since
they retain some ability to worsen Parkinson’s disease.27 If
these strategies fail, low dosages of the atypical neuroleptic
clozapine (12.5 to 50mg per day) can be administered. Both
of these agents can cause daytime somnolence if taken at any
time other than bedtime. Clozapine must be used with cau-
tion because of its potential to induce agranulocytosis in a
small number of patients.

Since nocturnal or early morning dystonia is most common-
ly related to the waning central effect of the previous dosage of
levodopa as the night progresses, the most useful treatment is to
institute bedtime therapy with a relatively long-acting dopamin-
ergic agent such as controlled release carbidopa-levodopa or a
long-acting dopamine agonist. In some patients, a bedtime
dosage of baclofen will also ameliorate this symptom. An addi-
tional strategy employed by some patients to prevent early
morning dystonia is to set their alarm so that they can adminis-
ter a dose of levodopa 30 to 45 minutes earlier than their usual
waking time and then return to sleep to awaken permanently
after the medication has begun to take effect.

Because of the potential for serious injury to the patient and
for disruption of both the patient’s and bed partner’s sleep, seri-
ous attention should be given to treating REM sleep behavior
disorder in Parkinson’s disease. The potential for injury while
acting out a dream is even greater than average in Parkinson’s
patients since they may fall if they attempt to stand in the mid-
dle of the night when Parkinson’s medications have worn off. 

Parkinson’s patients with REM sleep behavior disorder are
treated in much the same way as in non-PD patients, namely
clonazepam at bedtime. Because of the long efficacy half-life of
clonazepam, a bedtime dosage can result in daytime somno-
lence. Accordingly, it is often useful to experiment with dosage
times as far in advance of bedtime as possible in order to avoid
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this potential complication. Parkinson’s patients, who are not yet
on levodopa therapy, occasionally find that this preparation ame-
liorates both their Parkinson’s disease symptoms and REM sleep
behavior disorder.

The treatment of periodic leg movements in Parkinson’s 
disease is similar to that in the non- Parkinson’s disease 
population, with one exception. A dopaminergic agent, partic-
ularly one of the dopamine agonists, is the therapy of choice
for periodic leg movements in the non-Parkinson’s disease
population,32 but Parkinson’s disease patients may already be
receiving an agonist preparation for their parkinsonism. In this
case, add a bedtime dosage of an agonist if not already sched-
uled. Gabapentin is the next most effective therapy, followed
by opioids such as oxycodone, propoxyphene, or codeine. 

Tolerance can develop to any of these therapies, but respon-
siveness can often be restored after a brief drug holiday. It is
important to note that therapy of periodic leg movements is
not required if the syndrome is not associated with arousals
and sleep fragmentation.

Prognosis and Conclusions
To date, there are no proven means of delaying the onset or
halting the progression of Parkinson’s disease. Once the illness
is established, however, several strategies may be used to reduce
the incidence of associated sleep disorders. Among these strate-

gies is the judicious use of antiparkinsonism medicines, which
includes:

(a) The use of those drugs with the least potential for pro-
ducing daytime somnolence.

(b) Avoiding bedtime dosages of medications if not needed
to reverse nocturnal immobility or tremor.

(c) Low dosages to reduce the incidences of dyskinesias and
hallucinosis.

Many of the sleep disturbances associated with Parkinson’s
disease are amenable to reversal, although others are not.
Conditions such as insomnia related to nocturnal immobility,
nocturnal hallucinosis, REM sleep behavior disorder, and peri-
odic limb movements of sleep can often be reversed with
appropriate therapeutic interventions. Daytime somnolence
has the worst prognosis for improvement, especially when
related to medication. Often, patients suffering this adverse
effect note that virtually all the dopaminergic medications act
similarly to induce somnolence, although discontinuing all
dopaminergic medications during the day is not a viable
option for most of these patients.

Adapted from MedLink® Neurology (www.medlink.com) with
permission.
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